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INTRODUCTION:
Tuberculosis infection among the homeless is a widely studied public health issue,
especially in regards to many urban areas ofthe US. The Cemers for Disease Control
and Prevention (CDC) reports that "the overall incidence ofactive TB and the
prevalence oflatem tuberculosis infection (LTBI) among the homeless are
unknown.’’t An indication ofthe extent ofthe problem, however, is seen in regional
studies. Analyses ofTB in the homeless in New York City, San Francisco, and Los
Angeles document the prevalence ofpositive TB skin tests ranging from 32% to
79%.2,3,4
In Hartford, Connecticut, the Health Department noted a cluster of shelter-
associated cases in early 1998. They invited a coalition ofagencies in the city who
serviced the homeless to come together to plan for tuberculosis control. A
Tuberculosis Comrol Plan was subsequently implemented. Many ofthe TB comrol
modalities used in this project were adapted from a TB Control Plan that successfully
comrolled a TB outbreak in a Seattle homeless shelter in 1988.5
One ofthe major benefits ofthe TB Comrol Plan developed by this coalition was a
componem ofimproved access to care, by providing direct TB care in the shelter and
even on-site phlebotomy services. Only chest radiographs were done off-site. As
noted by Rosenbaum and Zuvekas, "... policies that promote healthcare access
among the homeless will in fact reach a population that values healthcare and uses
it appropriately.’’6
In 1995, the CDC published specific guidelines and recommendations for
addressing the unique concerns ofTB control in the homeless population.7 They
advocated that the essemial components ofTB control should support a preventive
focus, which is consistent with public health objectives. These specific strategies
include; 1) excluding persons with known infectious TB from the shelters until they
are rendered non-infectious through treatmem, 2) idemification ofundiagnosed cases,
3) protecting exposed persons at the shelter through LTBI treatment, and 4)
maximizing engineering comrols to prevent the spread ofTB infection. LTBI
treatmem is used as an intervention that is hoped to improve patient outcomes, by
decreasing the probability ofTB infection progressing to disease.5
Providing LTBI treatmem is a medical modality that has a pubfic health function.
The treatmem is done by giving a course ofanti-tuberculin medication that usually
interrupts the progression ofTB infection into active (infectious) disease. Although
isoniazid (INH) has been given extensively as first-line treatmem ofLTBI, it is not a
benign medication. Many health care providers took note when the CDC described
patients with severe INH hepatitis in 1993, four ofwhom died, and four who lived
only after receiving fiver transplants,s 1NH had been found to be 93% effective for
LTBI treatment, and it is generally well tolerated with appropriate patient follow-
up.9,s But risk versus benefit must always be weighed in its use.
In the homeless, compliance with 1NH for LTBI treatment has been
dissapointing.’ Completion rates with "usual care" have been found to be only 19-
26%.l’ Ofnote, Tulsky found in one study that the only statistically significant
predictor ofnon-compliance in a community-based LTBI treatment program was
housing status. Those literally homeless or living in a shelter were more likely to be
non-compliant than those marginally housed in hotels, apartments, or "doubled" with
friends.
Rifampin has been shown, since 1996, to be efficacious as LTBI treatment in the
homeless. This was shown by a prospective analysis, with data collected during a
1984 epidemic oflNH and streptomycin-resistant tuberculosis in Boston
Massachusetts, evaluating the efficacy ofrifampin as LTBI treatment for homeless
persons. Their results showed that treatment (ofLTBI) with anyrifampin-
containing preventive therapy (rifampin alone or rifampin plus INH) was statistically
significantly effective in preveming development ofactive disease. Subsequently, the
ATS/CDC Joint Statemem in 2000 found a four-month course ofrifampin alone (120
doses within a six month duration), as an acceptable alternative. This regimen is also
recommended for the contacts ofINH resistant and rifampin-susceptible TB cases.3
The two momh regimen ofpyrazinamide (PZA) and rifampin to treat LTBI was
included in the October 1998 MMWR "Prevention and treatment oftuberculosis
among patients infected with Human Immunodeficiency Virus: principles oftherapy
and revised recommendations." 4 The data was sufficiently strong to receive the
support ofthe American Thoracic Society (ATS)/CDC 2000 Joint Statement
Comrm’ttee on LTBI treatmem, giving it an evidence based "preferred" rating for HIV
infected adults, and as an "altemative acceptable to offer" to the HIV-tminfected
person. This regimen is not known by this author to .have been actually evaluated in
the HIV-negative population, but the ATA/CDC state they do not expect its efficacy
to be significantly different, other than the possible risk ofincreased toxicity. 9 (The
document doesn’t indicate why this would be a concern.) In fact, the need for more
information is formally presemed in the Priorities for Future Research section:
"More data are needed regarding the acceptability, tolerability, and
effectiveness ofthe 2-mo regimen ofdaily rifampin and pyrazinamide in HIV-
negative persons." 3
OBJECTIVES"
The purpose ofthis thesis project was to document the implementation ofthree
strategies used to comrol a TB outbreak in a men’s shelter. The specific intervemions
used included: 1) the employment ofa two-momh regimen ofPZA and rifampin, 2)
onsite collaboration as an alternative to the "usual care" ofgiving INH therapy
provided at the Health Department, as LTBI treatment for those with tuberculosis
exposure and infection, and 3) engineering comrols which included installation ofan
additional air treatment unit in the facility, in the shower area.
The two-month course ofPZA and rifampin was elected to be used as the
preferred medication regimen in this TB Control Plan, which was developed in
response to a TB outbreak of21 active cases in a men’s emergency shelter in
Hartford, Connecticut from 1997 to 2000. The two-month course was prescribed for
those for whom it was deemed medically appropriate, on the basis ofconvenience (as
no drug resistance has been idemified in this cohort). In the setting ofthe outbreak,
the shelter administration made housing contingent on resident participation in the
mandatory TB Control Plan activities.
The key study questions that were investigated included:
1) What were the specifics ofthis shelter outbreak that differentiated it from the
usual presentation oftuberculosis in the United States?
2) What completion rate and percentage ofpatients remaining in care was
achieved in a cluster ofhomeless men using a shorter course ofLTBI therapy?
3) Will the PZA and tiffin be accepted, tolerated and effective in the
homeless, which includes both HIV-infected and HIV-uninfected individuals?
4) Was the "mandatory participation" component ofthe TB Comrol Plan
essential to be effective?
5) Was cominuity ofcare and patiem access improved over "usual care" by
utilizing a coalition ofagencies involved in this TB control program?
6) Should each modality implemented in this TB Control Plan be considered
effective, since improvement has been achieved?
7) What policy implications derive from this data in relation to tuberculosis
comrol in other homeless shelters, especially in the setting ofan outbreak?
This thesis project will be structured in the following manner. First, a literature
review ofthe issues will be presented. This includes sequential sections on the
following topics: 1) an overview oftuberculosis, 2) homelessness, and 3) tuberculosis
among the homeless. Then, a description ofthe shelter outbreak in Hartford will be
provided, the different strategies that comprise the TB Control Plan will be discussed,
and their implementation will be described. In conclusion, the results ofthis study
will be considered in the context ofthe study questions and policy recommendations.
OVERVIEW OF TUBERCULOSIS
EPIDEMIOLOGY
This is a pivotal time in the saga oftuberculosis control, in the United States. There
is an attenuated optimism that TB can again be slated for elimination, but not with the
wildly naive goal of "1 per million by 2010" as proclaimed by the 1989 Healthy
People Initiatives. The more modest goal ofreducing the incidence to 1 case per
100,000 by 2010 is the revised target goal ofthe 2000 Initiative.5 In 1989 they had
set an interim goal of3.5 cases per 100,000 by 2000, but in 1998 there were still 6.8
new cases. The tuberculosis resurgence, represented by a 20 percent increase in cases
between 1985 and 1992, is now on the wane. The factors behind the resurgence are
thought to include; (1) the unpredicted explosion ofhighly susceptible HIV infected
persons, (2) institutions with poor infection control practices, (3) increased rates of
drug-resistant tuberculosis, (4) increased immigration from TB endemic countries
and, 5) failure ofTB control programs to ensure that active TB cases were cured. 6
Tuberculosis had been slated for extinction since the advent ofeffective
chemotherapy over 50 years agOo 17 It’s proposed that the taro main factors that have
set the U.S. offtrack in its quest for TB elimination include the related issues ofHIV
infection and the developmem ofmulti-drug resistant TB (MDR TB), both ofwhich
are prevalent in the homeless. 7 Fortunately, the number ofnew cases nationally have
again been declining since t 993. Therefore, although TB efimination has been set
back by approximately a decade, it is felt that through "significant effort and
cooperation between public and private health care providers and agencies at the
Federal, State, and local levels" the goals can be realized.
The "Joint Statemem ofthe American Thoracic Society (ATS) and the Centers for
Disease Control (CDC)", was released in early 2000s with revised recommendations
(see Recommendations in Appendix A). The newest push for targeted public health
interventions are two-pronged. The first thrust is through treatmem oflatem
tuberculosis infection (LTBI) to reduce the number ofactive cases expected to
eventually arise from the estimated TB burden of 15 million persons in the US.
Without this approach, approximately 5 to 10% ofthose would eventually develop
active disease.
The second tactic is to increase TB awareness and instill a higher index of
suspicion for primary disease (active TB that develops within 2 years ofan exposure)
which has increased from an annual incidence of 15 %, to as high as 59% in a recem
study ofa US urban population.9 The Healthy People Initiative 2010 has set as a
target goal to increase to 85% the "proportion ofcomacts and other high-risk persons
with latem tuberculosis infection who complete a course oftreatment." In 1997,
62.2% ofTB comacts and other high-risk persons completed treatmem for LTBI. 5
It’s an intereging twist that TB, long associated with poverty 20 is still far from
elimination and control, even in the US, the "land ofplemy". Due to our disparate
wealth, Connecticut is a shining example ofthis contrasting landscape. It ranks in the
top 5 states in per capita income, and 29th in the US in its incidence oftuberculosis in
1999.21
As a society we have opted for the public health approach oftargeted
intervemions, instead ofpushing for "structural social reform" to insure that there is
no need for homeless shelters, jarls or urban squalor.2 As TB cases are once again
decfining as noted by P Farmer and E Nardell, "as a result ofthe efficacy ofpublic
health interventions-namely, effective therapy and better infection control---bolstered
by generous spending...," and that ultimately, "since poverty .and inequality lie at the
heart ofTB’s persistence and reemergence, we should focus on these root problems
as well as on the distal problems oftreating the sick". 20 Even when looking at the
risks for TB in the general population; "male gender, ethnicity, incarceration, and a
history ofserious mental illness or substance abuse or both," 2 we are describing the
demographics ofthe homeless.
Because ofthe association with poverty, there has been stigma with a TB
diagnosis. Especially among the foreign-born, who traverse an emotional gauntlet
when found to have TB infection or disease. The fact that many have had BCG
Vaccine (Bacillus Calmette-Guerin) is oflittle interest to American trained health
providers who have been told that BCG is ofvariable efficacy, and are instructed to
read a positive PPD test (purified protein derivative, the name ofthe solution used for
TB testing) without a different threshold from the unvaccinated. 3 In the United
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States, the issue must be taken out ofit’s cultural context, because the basic fact
remains that, as noted by Sir Arthur Newsholme in a classic 1926 paper, "Perhaps no
single disease has been so fertile as tuberculosis in divergent views as to its causation
and means ofprevention; and these differences ofoutlook continue notwithstanding
our certain knowledge that in the absence ofthe tubercle bacillus, there can be no
tuberculosis", z0
In any ease, our collective public health measures have made measured progress.
Nationally, the number ofTB cases peaked in 1992. Since that time the nation has
seen a progressive decline in cases (26% decrease from 1992 to 1997) At it’s peak,
22,201 were reported in 1993, and in 1997, 19,855 cases were found. 22 In the state
ofConnecticut, an 18% decrease in cases was noted from 1994 (147 cases or 4.5
cases per 100,000) to 1999 (121 or 3.7 ease rate).2
Directly observed therapy (DOT) has been proposed to be one ofthe targeted
interventions largely responsible for this improvement.2 However, it’s unlikely that
only one component, (rather the combination offactors that any well-meaning TB
comrol plan must address) has brought about this nationwide improvement.2 These
interventions also include; early case identification, targeted PPD testing and post-
exposure follow-up, TB education, and environmental controls. All these
interventions probably contribute to the improvement in TB incidence. And broad
social reform does not fall under the typical definition ofthe public health domain.
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Clearly, the quest for "TB elimination" in the US remains elusive. Yet, it’s the
"big picture" that really gives us pause, and paints TB as one ofthe top ten causes of
death in the world. It accounts for more than 3 million deaths world wide per year
(from the World Health Organization (WHO). Eight million new eases develop per
year, and 95% ofthose are in developing countries where resources are scarce, and
co-infection with HIV is common. TM Between 19 and 43% ofthe world’s population
is infected with TB (WHO). It is indeed a pathogen to be reckoned with, even today.
And eventually, we must expand beyond our borders with our efforts.
PREVENTION AND CONTROL
Consistent implementation ofprevention and control measures are key to
maintaining the decreasing rate momentum. The CDC recommends collaboration
between the public and private sector to achieve the goal ofTB control. However, it’s
noteworthy that these two sources ofcare are affected by different issues; the health
departments face funding problems and "outsourcing" ofprograms, and managed
care is having a profound effect on physicians.23 In addition, studies indicate that
many health care providers are not compliant with the recommendatiom for
providing TB treatment, and this has the potential to sabotage the goal ofTB
elimination,z3
PPD skha testing is a major tool for TB control in the United States. This is a
major reason why the BCG vaccine (a five-attenuated strain ofMycobacterium bovis)
12
has been rejected here, as "no method can reliably distinguish tuberculin reactions
caused by vaccination with BCG from those caused by natural mycobacterial
infections". 3 In addition to its questionable and variable efficacy,4 is the problem
that BCG vaccination renders the PPD skin test unreliable. However, PPD skin
testing is approximately 99% specific in populations that have no other
15
mycobacterium exposures.
But in truth, even when PPD screening is implemented on a large scale, as it was
in Atlanta (by the Atlanta TB Prevention Coalition), and isoniazide (INH) prevemive
therapy (now called LTBI treatment) was provided according to the then-current
guidefines ofthe American Thoracic Society and the Centers for Disease Control and
Prevention, the outcomes were disappointing. This impressive project administered
7,246 PPD skin tests. Ofthese, 4,701 (65%) returned to be read, and ofthese, 809
(17%) had a positive result. 50% (409) met the guidelines to be treated, and ofthose
only 84 (20%) completed the course oftreatment. The authors noted that, "for
community based programs to be efficacious, preventive therapy regimens that are of
shorter duration and safe for older persons will need to be implemented." 25 Now, the
revised recommendations have eliminated the age limitation on LTBI treatment, and
the alternative course with Rifampin and Pyrazinamide may be more accepted than
inn.
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TRANSSSION AND PATHOGENESIS
Tuberculosis is caused by an air-borne bacteria, which is insidious and potentially
life threatening, but treatable since the advent of Streptomycin in 1943. Now,
approximately seven drugs are in use against TB. The pathogenesis of
Mycobacterium tuberculosis (MTB) is distinctive in its ability to progress into active
disease from weeks to many years after infection. Active TB may presem in the lungs
or in extra-pulmonary sites such as the pleura, lymphatics, bones and/or joints,
genitourinary system, disseminated (miliary), meningeal, peritoneal, or other sites.
Only active disease in the lungs or larynx are infectious to other people, while extra-
pulmonary TB is not contagious.
In the general population ofthe U.S. as a whole, the there is an estimated TB
infection rate of 5 to 10%. However, after close comact with an individual with active
pulmonary TB, the risk ofbecoming infected is 25 to 50% 8 The risk ofdeveloping
active TB is 5% during the first two years after infection (defined as primary disease,
during which time 50% ofcases occur), and carries a 5 to 10% lifetime risk of
becoming active without prophylactic treatmem. s During this time, the PPD skin test
will usually be positive, indicating prior exposure, but the infection is usually latent,
and not infectious to others during this stage.
The pathogenesis ofMTB infection is that aerosolized droplet nuclei (less than 6
urn), carrying a single or a few infectious bacilli (1 to 5 um) are aspirated into the
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respiratory tract ofthe recipient. Ifthe bacilli then bypass the upper bronchus to reach
and multiply in the terminal air space, infection Occurs.26 Over 3,000 droplet nuclei
are produced by a cough or talking for 5 minutes, and over 40,000 are produced by a
sneeze.6 The potential for TB transmission is dependent on four factors: 1) the
number oforganisms expectorated into the air, 2) the concentration ofthe organisms
expelled, 3) the amount oftime exposed, and 4) probably, the immune status ofthe
exposed person.26
After inoculation and consumption by macrophages the bacilli continue to
multiply and seed regional lymph nodes as well as target organs. At that point,
whether the TB infection proceeds to active disease or remains dormant is primarily
dependant on host factors. It should be noted, however, that although it is presumed
that impaired cell-mediated immunity caused by HIV, or other factors (such as
nutritional status, drug abuse or alcoholism) makes one more susceptible to TB
infection and disease, those with HIV or AIDS are not more likely to transmit TB. 3
The length oftime the MTB bacilli remain viable and airbome depends upon the
relative humidity and temperature ofthe indoor environment, and the particle’s
aerodynamic size. MTB has been called "eomagion in slow motion",z7 as the duration
ofexposure is usually measured in months (as opposed to a matter ofdays for
measles.) The microorganism must be viable to initiate TB infection. Specific
environmemal comrols shown to reduce TB transmission include dilution with clean
air, filtration, and ultra-violet fights. 26
15
Co-infection with tuberculosis and HIV has been closely studied. Both are
intracellular pathogens that interact at the "population, clinical, and cellular levels."
Immunologic and virologic studies have shown evidence that HIV replication may
accelerate in the setting ofTB co-infection. The rate ofTB disease in HIV infected is
approximately 200-800 times higher than the TB rate for the general US population,
and the mortality rate is approximately four times that ofTB in patients who are HIV
negative. 4 Ifa person with latent TB infection then acquires HIV, the risk of
developing active TB is unchanged (5-10%).8 However, in HIV infected individuals
who are secondarily infected with TB, especially those with a low CD4 count,
approximately 50% will progress to active TB (ifuntreated) within 2 years after
infection with MTB.
Ofadditional note, when an individual with intact cell-mediated immunity
becomes infected with TB, there is a certain amount ofprotection against reinfection
in the setting ofa new exposure. However, "exogenous reinfection" has been known
to occur in both HIV infected and uninfected, with a predilection for homeless
28persons.
Anergy testing was performed in the past when PPD testing HIV-positive persom.
Anergy testing is known as the application ofanother skin test ofa substance most
people have been exposed to in the past (such as candida or mumps), at the time of
the PPD skin test. This was thought to be a predictor ofthe ability to mount a
16
cutaneous response. Ifthere was the predicted skin reaction to the common antigens,
it was presumed the person’s cell-mediated delayed-type hypersensitivity (DTH) was
intact, and that a negative PPD response was a true negative. Usually, this was
thought to reflect the magnitude ofCD4 counts in the HIV infected. However, it has
been found that DTH responses to all antigens are too variable, and there is no
correlation to PPD response or tuberculosis infection. Therefore, anergy testing is not
recommended to be performed to identify TB infection
CLINICAL MANIFESTATIONS AND TUBERCULOSIS TREATMENT
The four cardinal symptoms ofactive TB include cough, fever, night sweats and
weight loss. Fever is the most easily quantified ofthe systemic symptoms.
Approximately 37 to 80% ofpatients experience fever with their illness. s However,
cough is the most common symptom ofpulmonary TB. IfPPD results are reactive, or
symptom screenings warrant, a complete work-up should be done. When in question,
sputum for culture ofMTB and smears for acid-fast bacteria should be collected to
rule out active disease, especially in those with HIV infection. A PPD test should be
always be given, however, it may be negative kn l 0 to 25% ofpatients with active
TB.23
Imerestingly, radiographic features ofTB differ in the case ofprimary versus
reactivation ofold disease. In primary disease the infiltrate is usually a middle or
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lower zone lung infiltrate,s but findings may include atelectasis, parenchymal
consolidation, lymphadenopathy, pleural effusion, or a military pattern. Usually
reactivated disease presents in one or both upper lungs, and cavitations appear in
approximately 50% ofpatients. 23 In old disease, x-rays may show nodules and
fibrotic lesions. These findings are at higher risk ofdeveloping into active disease.
However, old calcified nodules and granulomas are at lower risk offuture
progression.
Although latent tuberculosis infection (LTBI) treatment is usually given to prevem
reactivation, in the setting ofrecent exposure, the prophylactic treatment ofprimary
TB is the goal. As per the new ATS/CDC recommendations, targeted testing and
evaluations should be done in high-risk environments such as homeless shelters and
correctional facilities, which are often, in addition, the settings ofexposure to known
cases ofactive disease (close contacts).
In the past, six months ofisoniazid (INH) medication was recormnended for HIV-
uninfected patiems with a positive PPD, and a negative chest x-ray without symptoms
or evidence ofactive infection, to prevent the development ofactive TB. Now, the
guidelines are to use INH for a nine-month duration for optimal efficacy. Another
option is to use a two-month course ofPyrazinamide (PZA) and rifampin. This has
been used in HIV infected individuals with latent TB infection, with good results, and
is now acceptable to be used in HIV-negative persons with latent TB. In essence, this
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may be a more suitable course for homeless persons who have long been identified
with poor compliance.
A third altemative is the use ofRifampin alone for four momhs, for LTBI
treatment. And finally, twice weekly dosing may be employed with INH by directly
observed therapy (DOT), as used widely in the Connecticut Departmem of
Corrections. It has an "acceptable alternative" rating by the ATS/CDC (2000), for
both HIV infected and un-infected patients. Regardless ofthe medication regimen
chosen to treat LTBI, iftherapy is interrupted for more than 2 momhs, a medical re-
evaluation should be done to rule out active tuberculosis.
Directly Observed Therapy (DOT) for active disease has been hailed as the
"panacea for failed TB programs globally",z It has been shown that DOT can
significantly improve outcomes in environments where therapy completion rate are
low. When DOT is employed, treatment completion rates are up to 96%. In the first
two years after DOT came into wide use, there was a 21 percent decrease in all TB
cases, and a 39% decrease in the rate ofmulti-drug resistant disease. DOT is actually
a "modest and focused public health intervention", 20 and is required for all
intermittent (twice weekly) LTBI regimens. DOT is not required for regimens with
daily dosing, including the two-month course ofPZA and fifampin, but it may be a
practical consideration.
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Among persons co-infected with TB and HIV, roughly 1/3 will have pulmonary,
1/3 will have extra-pulmonary, and 1/3 will have both pulmonary and extra-
pulmonary disease. 8 In the setting ofco-infection with HIV, the radiographic
presentation may be more confusing. Early in the course ofHIV infection, the
radiographic "cavitations" are common. However, in more advanced HIV x-rays are
less reliable, with intrathorasic adenopathy or atypical cavitations presem.8
Usually, any abnormal chest x-ray findings require collection ofthree separate
sputum samples for evaluation. Acid-fast smears (AFBs) are usually available within
24 hours, and these are about 70% sensitive for active tuberculosis. The specificity
ranges from 56% in HIV patients, to 99% in the H/V-uninfected. At least four anti-
TB drugs should be started immediately in all patients with positive AFB smears.
Delay in the initiation ofanti-TB treatment has contributed to community spread of
both drug susceptible, as well as drug resistant TB.29
Sputum cultures are still the "gold standard" to make a diagnosis ofpulmonary
TB, and they are 98.5% specific and 81% sensitive for the determination ofactive
disease. Drug resistance testing should be done on all initial isolates from patients
with positive cultures. After drug resistance is ruled out, and four drugs have been
taken for at least two months and the patient has improved clinically, the medication
regimen may be reduced to 1NH and rifampin alone. This dual therapy may be
discontinued after four more months ifthe sputum cultures remain negative.
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Hospitalization and directly observed therapy should be considered for all patiems
with active TB.23
Clinical monitoring ofpatiems on tuberculosis treatmem (both active disease and
LTBI) should be performed to assess for adverse reactions and toxicities. Each visit
for monitoring is also an opportunity for the medical provider to reinforce the
patient’s understanding ofTB disease or LTBI, and its treatmem.
In the follow-up ofLTBI treatmem, baseline laboratory studies are no longer
required for those over 35 years ofage. However, it is recommended to monitor liver
function tests ifthe patient is at risk ofa liver disorder, is HIV infected, or is pregnant
or post-partum. Active hepatitis, or end-stage fiver disease are relative
contraindications to using INH or PZA for LTBI treatment.
INFECTION CONTROL AND COMMUNITY MEDICINE ISSUES
Usually an individual with active TB is considered non-infectious atter they have
received adequate anti-tuberculin therapy for two to three weeks, have had a
favorable clinical response to treatment, and have had three consecutive AFB-
negative sputum results collected on different days. 30 Meanwhile, infection control
measures should be implemented. These include administrative controls (policies and
21
procedures), engineering controls, and the use ofpersonal respiratory protective
equipment in selected areas such as in TB isolation rooms.
All health care facilities, and other settings where the risk ofTB infections and
transmission may occur, should have a tuberculosis control plan in operation. Should
an individual be suspected ofhaving active TB, respiratory isolation should be
advised. Consistent clinical guidelines are designed to ensure that a thorough and
timely evaluation is performed, and appropriate precautions are taken to prevent
tuberculosis transmission. The index of suspicion should be appropriate for the
setting, and protocols developed to assist clinicians in their response to the clinical
picture, taking reasonable precautions to prevent transmission to selfand others.
Unfortunately, "studies indicate that many physicians demonstrate poor compliance
with recommended tuberculosis treatment and guidelines."
Screening programs for health care workers should be designed and implemented.
Presentations regarding tuberculosis risk including the basic concepts, infection
comrol practices and the importance ofparticipation in surveillance programs should
be conducted.
Engineering controls are usually focused on the ventilation systems in areas where
prevention oftuberculosis transmission is needed. The employmem of air treatment
systems may incorporate high-efficiency particulate air (HEPA) filters, and ultraviolet
germicidal irradiation. Isolation rooms should provide negative pressure with outside
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exhaust, to prevent the dissemination ofdroplet nuclei to other areas ofthe facility.
The function ofHEPA filters is to remove droplet nuclei from the air, and ultraviolet
lights are employed to kill M.tuberculosis bacteria in the droplet nuclei. However,
ultraviolet lights do not have proven efficacy against TB outside the research setting.
Respiratory infection comrol, a rather difficult and elusive public health activity, is
primarily designed with TB prevention as the goal. Certainly colds, flues, measles
and a host ofother viral infections spread by the respiratory rome, are reduced by
improved ventilation, and other interventions related to TB control. However, most of
these viral infections are mild and self-limited, tmlike the pervasiveness and degree of
potemial morbidity and mortality at risk by TB.
Tuberculosis control efforts benefit from the combined efforts of; (1)
pulmonologists, (2) infectious disease specialists, (3) public health advocates (such as
the local health departments), (4) private, non-profit community health providers, and
(5) academicians and researchers. Such collaboration could be considered a core
function ofthe community medicine concept. Clearly, public health policy and
government funding should address this ongoing need. We must cominue to expand
and enhance the coalition oftuberculosis care.
HOMELESSNESS
"Homclcssncss and hunger exist in the face ofabundance. Therein lies the
outrage." Graffiti on the sidewalk ofEast 10th Street, New York city, October
1990 (Jahiel RI, 1992). 34
Creating a universally accepted definition ofwho is "homeless" in the United
States has been an elusive and uncertain undertaking. The Centers for Disease
Comrol and Prevention (CDC) uses this description; "a person who does not have a
customary and regular access to a convemional dwelling or residence" 3 . Karen
Brudney, researcher, says being homeless means to "have a lack ofpermanem
housing.’’32 According to Link, et al...in 1994, the term "literal homelessness" was
defmed as "sleeping in shelters, abandoned buildings, bus and train stations, etc.".
They fotmd the prevalence oflifetime literal homelessness to be 7.4%. And the
lifetime prevalence ofall types ofhomelessness combined was estimated at 14%
33(Link, et al, Lifetime... 1994). But, perhaps we are corn_plicating what is essentially
a simple matter, As Succinctly under-stated by Rene Jahiel, editor ofHomelessness: A
0-7- 34Prevention,oriented Approac.h, "Homeless people are people who have no h
In troth, many persons drift in and out ofhomelessness, with an estimated point
prevalence of600,000, (0.26% ofthe U.S. population). 35 At least 2.3 milfion adult
d cdren, or nearly I percent ofthe U.S. population, experience a period of
homelessness, during a year. This risk ofhomelessness increases to 6.3% for low
income people, based on figures from surveys conducted by the US Census Bureau.
However, actual counts ofhomeless people often produce smaller numbers than
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agency estimates.33 In fact the Census ofthe Homeless in Hartford, Connecticut,
conducted on December 13th, 1999, counted 1,365 persons. Based on this point
prevalence, approximately one percent ofHartford residents are homeless at any one
time. This figure sounds low, as Hartford has the dubious distinction ofbeing kn the
top ten poorest cities in the U.S., which implies a large number oflow-income
residents, who are marginally housed.
The Institute ofMedicine has identified three categories ofhomelessness-
temporary, episodic, and chronic. Temporary homelessness is usually the result ofa
situational evem, such as a e. Recurrent homelessness based on disability, or other
sources ofincome interruptions, may have an episodic nature. The chronically
homeless are more likely to suffer from one or more diagnosis ofmental illness or
substance abuse. Chronic homelessness is defined as one without housing for one
year or more. Approximately 30% ofhomeless populations are estimated to be
chronio.36
From a bdstorical perspective, it has been proposed that there are notable
differences between the "old homeless", and "new homeless". 37. Although the
homeless have always existed in the United States, their numbers reflecting the ebb
and flow ofeconomic prosperity, now the problem has become multi-dimensional.
Since the 1980’s we’ve experienced a surge ofhomelessness that is more pervasive
than counts ofthe homeless even during the worst years ofthe Great Depression,
when top estimates ofthe homeless was 1.5 million. Studies ofthe post Worm War II
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era describe skid row locations (apart from the general community) with
predominately older, alcoholic, white men. At that time, the defini’tion of
homelessness primarily indicated one who was living outside offamily units, as
opposed to an absolute lack ofhousing. A study was done ofthe homeless living in
single room occupancy (SRO) hotels in Chicago in the i 950’s. They found the
median age to be about 50, and more than 90% were white.37
Another historical factor, which has changed the housing optiom for the homeless,
was gentrification resulting in the demolishment ofthe old SRO hotels. For example,
from 1970 to 1982, New York City lost 87% of its SRO accommodations, as did most
other cities in the U.S.3s This component of urban renewal efforts had a profound
impact on the urban landscape. The SROs were located in what was called "skid row"
sections of cities, which were usually near railroad eight yards and trucking
terminals, that provided casual labor opportunities, and money for rents for the
inhabitants. This arrangement served to insulate the rest ofthe community from the
atont ofpoverty.
Now, those facilities have been replaced by homeless shelters, who discharge their
clients/residems early every morning into the surrounding neighborhood. Hundreds of
individuals must find somewhere to stay the day, ifthey are unemployed. They
become both visible and invisible, integral within our communities, yet a sub-culture.
There is an industry ofshelters and soup kitchens, which are both public and privately
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funded, that strive to serve this network ofpersons. Community health center
practitioners, who practice "poverty medicine" for low-income people, are also vital.
But, the oft quoted and reverberating historical process that had greatly escalated
the numbers ofhomeless and inappropriate incarcerations, has been what’s become
known as the deinstitutionalization ofthe memally ill. From 1959 to 1988, the
number ofmentally ill persons in state hospitals decreased from 559,000 nationwide,
to approximately 130,000.39 This happened in large part as a result offederal
government policy to exclude funding for "institutions for mental diseases (IMDs)".
This is referred to as the IMD exclusion. It rewards state govemmems with incentives
to move patients out of state hospitals.4
Today, there has been a shift in the demographics ofhomeless people, especially
in the areas ofgender, race, and age. The percentage ofwomen has increased from
3% in the 1950’s to approximately 25% in the 1980’s. At least forty percent ofthe
homeless now are in families, usually comprised ofsingle women with children. And
the percentage ofhomeless who are white has decreased by 60%, with non-whites
comprising the majority (68%) ofthe homeless population in the U.S. (U.S.
Conference ofMayors, 1998). These numbers, however, are consistent with the
overrepresentation ofAfrican Americans among the poor (the poverty rate for Blacks
was 23.6% in 1999, and for non-Hispanic Whites only 7.7%) (U.S. Census Bureau,
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The causes ofincreased homelessness can only be partially attributed to structural
causes, such as a lack ofaffordable housing. There are socialjustice issues, such as
the rampant discrimination against persons seeking employmem with a history of
incarceration. And there are many personal causes including; substance abuse,
physical or memal disability, domestic violence and social disaffiliation. It is the
composite ofthese that put individuals at risk. Frequently, it is an interaction of
personal and structural causes that result in homeless status.36
RESEARCH EFFORTS
Research has been done to try to evaluate the homeless population. As cryptically
noted by James Wright in the book Under the Safe_ty Net, "Studies ofderelicts have
produced many a Ph.D. thesis".41 So it is probably safe to infer that homeless people
have been widely studied, yet remain complex and mysterious. One problem is
ethnocentricity, perceiving the group from an outsider point ofview, at risk of
prejudice. For example, according to Lovell, et al,
"theories ofhomelessness.., have shifted in focus since at least the sixteenth
century, sometimes emphasizing personal and moral characteristics and sometimes
giving way to social and economic explanations. Psychological and psychiatric
theories have abounded since the beginnings ofpsychological medicine. (Lovell,
in: Jahiel Ed. Homelessness-a Prevention Oriented Approach, 1992)"
This brings into question the reliability ofmeasures used to evaluate the homeless
from all fields ofscience, as the basic definitions are usually culture-bound. Prejudice
and ethnocentricity adversely affect both research questions and outcome
measurements. 34
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There are many other complexities that impact research protocols, such as the
known difficulty oftracking homeless people.42 This is why a predominance ofcross-
sectional single structured interviews have predominated the design of studies ofthe
homeless. One research method, the large-scale survey, has been shown to have little
value when conducted in the homeless. This is because it is apparent that results are
highly associated with interviewer rapport to render consistent results.43 Other
research tools are equally fraught with difficulty. For example, as a group the
homeless are already an amorphous lot. So how to conduct a random sample, without
a sampling frame?
It has been proposed that point-prevalence studies result in bias, when compared to
studies offormerly homeless persons. In short, there are many methodological issues
to consider when studying the homeless. Unfortunately, they oilen lead to a choice
between relevance and rigor in research design.34
HOUSING STATUS AND MENTAL HEALTH, SUBSTANCE ABUSE, AND
INFECTIOUS DISEASE
The state ofbeing un-housed has many far-reaching effects on health. It is well
known that the problems of substance abuse and psychiatric illness are frequently
presem in homeless persons, either alone or in co-morbidity (also known as "dual
diagnosis"). Whether these issues are causal, or the result ofhomelessness is a subject
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ofconsiderable debate.44 In a study conducted in 1989 it was found that the
prevalence of substance abuse and psychiatric hospitalization in 1437 homeless adults
in Northern California, increased 15% to 33% atter they lost housing. The same study
also noted that the prevalence ofpsychotic disorders was lowest among the newly
homeless, and increased with the length oftime spent homeless.44
Without exception, studies show the rates ofsubstance abuse, mental illness and
dual diagnosis to be extremely high in the homeless and near-homeless.39’45 in
addition, all these problems are associated with high risk behaviors for HIV
infection.46 As noted in a paper by Stephen Goldfinger, et al., "Many homeless
persons with serious memal illnesses belong simultaneously to other subcultures that
have been disproportionately affected by the AIDS epidemic, including intravenous
drug users, prison inmates, crack cocaine users, commercial sex traders, and minority
ethnic groups." 46
The need for memal health services for the homeless is substantial. However, there
are many homeless people who are not memally ill, and only a minority ofmentally
ill people becomes homeless.47 Never the less, the estimated prevalence ofmental
illness in homeless people ranges from 28 to 90%,48 and qualifies it as a major issue.
Whatever organic problems underfie the foundation ofmental illness in homeless
people, there are multiple situational/environmental enhancers. Personal histories of
dysfunctional families, with childhood physical, emotional and sexual abuse, are
common. They are at risk ofcrime and victimization, and fear rape, assault, and
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robbery. They are often overwhelmed by the social service system, and have trouble
accessing its services. Their illness often prevents the development ofmeaningful
relationships, and renders them socially isolated. 48
Usually, the homeless with mental illness are considered blameless, and elicit
societal pity. This is not the case with substance abusers. Author Michael Katz noted
that the public sub-conscious creates a distinction between the "deserving poor", and
the "undeserving poor".32 This perception promotes the concept that the homeless
have brought their problems upon them selves, through drug abuse and behaviors that
increase the risk ofHIV infection. This form ofvictim blaming contributes to the
"sympathy fatigue" that also plague homeless program funding efforts. Ofcourse,
there is an incredibly high rate of substance abuse; including alcohol, drug use, or
poly-addiction. But, ifthe medical model ofaddiction used which proclaims that
substance dependence is an illness, then substance use could be considered blameless,
It is still unclear as to what degree drug use contributes to homelessness.49
However, the prevalence ofdrug use has been documented to be lowest among
people who have been homeless less than 6 months. Drug and alcohol treatmem
issues require special consideration in the homeless. Outpatiem programs are
tmfeasle, and many inpatient programs are too short. One version ofsubstance
abuse treatmem used in homeless programs is the "harm reduction" model.
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Proponents ofthis approach accept reduced drug and alcohol use among participants,
instead ofcomplete abstinence.
Intravenous drug use 0VDU) is a well-known major risk factor for HIV infection,
especially in the homeless. But HIV is less studied in the memally ill homeless.
However, what data does exist indicates the population is at high risk for both
transmitting and comracting this infection. Their threshold for risk behaviors is often
lower due to; cognitive deficits, "vulnerability to coercion", and a tremendous need
for money.46 Their particular risk factors include various sexual behaviors, social
circumstances which do not allow funds for condom purchase, and the use of
psychotropic medications, which effectively decreases psychotic symptoms, and thus
comributes to more sexual activity.
The conditions ofhomelessness, and the co-morbidity ofsubstance abuse and
mental illness, increase the risk ofinfectious diseases, especially HIV, TB, and
Hepatitis C. The incidence ofHIV in the homeless is estimated in some studies to be
as high as 62%, 32 but the numbers vary by location.
OTHER PHYSICAL HEALTH PROBLEMS
Due to the harsh environmem and living conditions ofhomeless persons, a strong
argument can be made that mental illness, substance abuse and physical health
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problems are interrelated and share etiologies. 49 But, overall, the physical problems
have received less attemion than the psychological problems.
What are some ofthe environmental and situational effects ofbeing homeless that
impact health? Limited ability to maintain a healthy diet, inadequate sleep, limited
access to facilities for hygiene upkeep, communal bathing, eating and sleeping,
exposure to the elements, constant exposure to potemial violence, dysfunctional and
absent family support, and the lack, for many, ofadequate health insurance.36 In
terms ofhealth care access, it could be considered that passage ofuniversal health
care reforms would eliminate this last issue for the homeless.
In fact, it is interesting to note that homelessness does persist in coumries with
’nationalized healthcare", as evidenced by the volume ofresearch data available on
the homeless residing in both Canada and the United Kingdom. But, when an analysis
ofthe mortality rate ofthe homeless in Toronto was compared to mortality rates in
the US, the findings were striking. Although the Canadian homeless were found to
have a higher mortality rate than the general population ofCanadian residems, still
the rate was significantly lower than the mortality rates ofhomeless persons in 3
major cities in the U.S.5 Could this be an indicator ofa positive result ofa universal
health care single payer system, in terms ofthe health status ofhomeless people?
As stated, homelessness in the U.S. has been implicated as an independent risk
factor in mortality studies, to be associated with a high death rate. In fact, cohort
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studies ofthe age-adjusted mortality ofthe homeless have demonstrated a rate 3.5 to
4 tinaes that ofthe general US population.5 Furthermore, the causes ofdeath were
studied in the homeless in Boston. Ofnote, it was fotmd that homicide was the
leading cause ofdeath in men 18 to 24 years ofage. Acquired Immunodeficiency
Syndrome was the major cause ofdeath in those 25 to 44 years ofage. Heart disease
and cancer were the major causes ofdeath in those 45 to 65 years ofage.2 Based on
this data, it could be considered that a universal healthcare system could help the high
mortality rates for homeless people over the age of24 who are dying ofmedical
causes, ifaccess to healthcare is a factor.
Health care access has many barriers for the homeless. In a needs assessment
based on a probability sample ofhomeless people, many expressed dissatisfaction
with their care.70 However, most groups ofpeople would also complain when faced
with long clinic waits, and frequent changes in health providers, which are problems
often experienced by homeless people. Homeless people have been described as
experiencing alienation, fearing authority, and having low self-esteem, 3
characteristics which may also have a negative impact on accessing health care. They
may seek health care too late, or not at all, increasing the chances ofpresenting with
an advanced stage ofdisease, with fewer available treatments.53 Other findings have
shown the homeless to express an interest in improving their health, but also to be
realistic about their options for getting care.6
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When considering preventive health care for the homeless, intervemiom on the
primary and secondary level are hard to implement. As noted by author Linda
Weinreb, MD, "Disease prevemion services may seem almost ludicrous in the acute
or chronic crisis ofhomelessness." 36 For instance, tobacco use may be one ofthe
most under-stated health issues in the homeless. Studies have shown the prevalence
oftobacco use to be greater than 70% 49,53 This is more than twice the prevalence of
tobacco use in the general population. Tobacco use is often linked to other common
problems in the homeless, such as other addictive behavior (alcohol and substance
abuse) and mental disorders. It is generally felt that promoting smoking cessation in
the homeless is an "elusive goal". 54
The cost ofhealth care for the homeless is very high on the tertiary end ofthe
health care continuum. A large-scale retrospective study was done comparing
homeless persons to other low-income persons with regards to hospital stays and
costs ofadmissions, in New York City during 1992 and 1993 This study found that
51.5% ofadmissions among the homeless were for substance abuse or psychiatric
illness, compared to 22.8% oflow income patients who were not homeless. The
homeless stayed an average of4.1 days longer, resulting in much higher costs.55
NEEDS OF HOMELESS PEOPLE
Outreach to homeless in&’viduals and families, takes place in many settings.
Persons who are literally homeless require street outreach, developing rapport to
encourage use of shelters or soup kitchens, to accept clothing or health care. On-site
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health srvices are provided by Health Care for the Homeless (HCH) Programs,
which were federally funded by the Stewart B. McKinney Homeless Assistance Act
in 1987. The HCH programs receive support from the Bureau ofPrimary Health
Care. As of 1997, there were 123 ofthese programs nationwide. The mission ofthese
projects is to provide sensitive and culturally competent primary care, mental health
services, dental care, and substance abuse services for homeless people. Often these
services are provided fight in the shelter setting, which has a profound effect on
36access.
The needs ofhomeless people are as varied as the diversity ofindividuals that
compose the population. However, recurring themes highlight some aspects ofcare to
consider. One such need is the treatment and prevention ofdomestic violence.
According to therapists who treat the perpetrators ofabuse, most frequently men,
specialized therapy not simply anger managemem or couples cotmseling is required.
The victims ofdomestic violence, and their children, may suffer from the effects of
Post Traumatic Stress (PTS) Syndrome, and need special care. Single parents with
children may also need help with parenting skills, especially in the unstable
environmem of shelter living.
Culturally diverse bi-lingual therapists should be available. Cognitive Therapy
approaches to coping with the micro-aggression brought about by racism, sexism, and
prejudice against the homeless may be effective. In the setting ofa psychiatric de-
compensation, one can be held involuntarily ifthey express suicidal or homicidal
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ideation. Workers and case managers with skills to defuse such situations are at a
high premium in the shelters.
Vocational training is a big need for homeless persons, and computer skills are
being taught in many shelters. Housing programs need a large component ofcase
management and relapse prevention to be successful. Long-time shelter residems
often are prone to becoming "institutionalized", with many having left conjugate
housing in jails, for the same type of life in the shelters. Life skills for independent
riving need to be taught and reinforced. Some persons with long-standing substance
abuse, may need an equally long-term residemial treatmem program. Work
opportunities should also be developed for those with a history of incarceration.
Housing for people with AIDS is often too strict for those with active substance
abuse problems. Some modified housing could be helpful. Stay-in programs at the
shelters for the HIV infected are provided through Ryan-White funding. HIV risk
prevention and testing programs, such as needle-exchange programs, can save fives
among the homeless. It is particularly important to reach the young people in the
homeless population, who are at the very high end ofthe risk cominuum.
Eliminating homelessness, and the conditions that foster it, should become a pro-
active mission for our society. Resources exist, and we must work through the
barriers to create options for those who are caught up in chronic homelessness.
Sometimes radical ideas work, and there is plenty ofroom for improvement in this
37
environmem. Ways to prevent homelessness need to be explored. As an old saying
wisely asserts, "Ifyou give a man a fish, he’ll eat for a day. Ifyou teach him how to
fish, he’ll eat forever."
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TUBERCULOSIS IN THE HOMELESS
INTRODUCTION
The study oftuberculosis as a major infectious disease in homeless people
highlights many sadly interesting issues and nuances. First, the history ofTB in the
US, and it’s treatment by public health officials, is akin to the chronicle ofthe
deinstitutionalization ofthe mentally ill from the 1960’s to the 1980’s. Inpatient care
in asylums was supposed to be replaced by outpatiem, more humane, community
memal health services. These outpatient services were, unfortunately, often not
created or funded. Many ofthese mentally ill persons, once deinstitutionalized, ended
up homeless, and now constitute a sub-population oflong-term residems ofvirtually
every homeless shelter.3z
Likewise, by the late 1960’s, most TB sanitarium beds had been closed. "In the
heyday ofthe war on poverty, at a time when worship ofmodem medicine was at it’s
height, lengthy hospitalization appeared unnecessary and pills could and would be
available to all in the community," as noted by TB researcher, Karen Brudney. 32
Unfortunately, these services have followed a tertiary, rather than a primary course of
intervemion, resulting in numerous outbreaks ofactive tuberculosis in homeless
shelters across the country. Now TB, like the saga ofmental illness, is found in
homeless shelters.
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Studies show the prevalence ofTB infection in the homeless to be as high as 50%,
and that the risk ofactive TB was 150 to 300 times higher in the homeless than in the
housed in the early 1990’s.57 It’s estimated that 20 to 30% ofall TB patients are
homeless,56 and why not? Their environmem has all the risk factors that foster TB
disease and transmission; severe crowding ofpersons with ill health and poor
nutritional status, put together into poorly vemilated buildings.
In addition, multiple studies have documented the same characteristics that are
associated with an increased risk ofTB infection and disease, are identical to risk
factors ofhomelessness including; male gender, ethnicity, incarceration, memal
illness, and/or substance abuse. Karen Brudney notes, "Ifyou wanted to design a
laboratory setting to insure tuberculosis infection, you would be hard pressed to do
better than the shelters...We have recreated the conditions in which TB was spread in
the 19th century.’’56
In 1997 the CDC reported 1242 cases ofactive TB in homeless persons. This
represemed an increase from 5.7% ofTB cases, nationally in 1994, to 6.5% in 1997,5s
indicating that TB remains a problem in the homeless, even though TB case numbers
in the US have been declining since 1992. In Connecticut, TB cases in the homeless
represented 12% ofthe total TB cases in 1993, with a declining case rate of84% until
the 1998 outbreak, but still representing 9.4% ofcases in the state.2!
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In 1992 the CDC published prioritized recommendations specific for tuberculosis
prevemion and control for homeless persons. They are as follows:
1. Detection, evaluation, reporting, and treatment ofhomeless persons with
active TB.
2. Screening and preventive therapy for homeless persons with HIV.
3. Examination and appropriate treatment ofpersons with recent, inadequately
treated TB.
4. Screening and appropriate treatment ofpersons exposed to an infectious case
ofTB.
5. Screening and preventive therapy for homeless persons with known medical
conditions that increase the risk ofTB.
Urban areas generally have a high incidence and prevalence ofthree factors; TB
infection, homelessness, and HIV. Many local public health departments have found
these recommendations were neither practical nor feasible. For instance, in New York
City over 3,600 new cases ofactive TB were found in 1991 alone, and with only 400
public health field workers, full implememation ofthe recommendations was not
feasible. 56
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In 1995 the CDC recommendations focused the efforts on "screening to find cases
ofactive TB among the homeless" with "a chest radiograph (and possibly a sputum
smear and culture) to determine current disease." TB skin testing programs to
determine LTBI were discouraged unless the resources were available to complete
evaluation and adequate treatment. However, a successful effort has been documented
in a homeless shelter using mass screenings and DOT in Seattle. It has been proposed
that similar shelters with a stable client pool would benefit from similar on-going
interventions.
But, the magnitude ofthe problem oftuberculosis in the homeless can vary
widely. In Chicago, for instance, a two-year screening from 1986 to 1988 found only
one case ofactive TB. Therefore, intervemions and policy planning must be
appropriate for the regional need.
CHARACTERISTICS OF TB SPECIFIC TO THE HOMELESS
It’s interesting that until recently, most (85%) cases ofactive TB in the US have
been the result ofreactivation of latent TB, often in the foreign-born who were
infected as children in an endemic country, and never received treatment oftheir
LTBI. Now, the incidence ofprknary TB is increasing, and studies ofactive cases in
the homeless persons show a high rate ofprimary disease.9 The use ofDNA
restriction fragmem analysis to determine relatedness ofinfecting TB strains, has
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been used by the public health community to distinguish primary from reactivated
disease in this population.59’6
A large prospective study ofTB in the homeless in San Francisco found 25
incident cases ofactive disease in 2,774 homeless first seen between 1990 and 1994.
DNA restriction fragment analysis identified 60% ofthe cases to have clustered
patterns, indicating recent transmission, with rapid progression to disease. They found
independent risk factors for TB to include HIV infection, non-white ethnicity,
positive PPD skin test results, age, and less education.6-
Hospitalization ofTB patients is the biggest cost. Data on US cases in 1997
showed that 70% ofhomeless patients with active TB were hospitalized, versus 50%
ofother patients. Furthermore, 18% ofhomeless patiems were hospitalized more than
once, versus 8% of other patients. These homeless patiems were also more likely to
have a diagnosis ofHIV or drug/alcohol dependence, and to have no or unknown
insurance status.8 This co-morbidity and the associated costs to the public are
immense. But, long-term hospitalization is often more effective for the homeless TB
patient, as it allows interruption oftransmission in the shelters, and permits other
problems such as psychiatric and substance abuse to receive intensive treatment. 32
A study ofmulti-drug resistant tuberculosis (MDR TB) in homeless men in NYC
idemiiied a five-fold increased rate ofMDR TB ifthe history showed prior treatment
ofTB. However, even ofthose who denied a history ofprevious treatment (2/31)
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were found to have MDR TB.6 The homeless are at high risk ofnon-compliance,
and "noncompliant patiems are ten times more likely than compliant patients to
transmit MDR TB, to require prolonged treatment and to experience disease
progression or relapse; they are also more likely to die as a result oftheir infection.’’23
It is well known that MDR TB is more likely to present in patients co-infected
with HIV and TB. Although the prevalence ofHIV infection in the homeless is
difficult to quantify, some studies indicate it is as high as 60%. 32 Since there is a
10% lifetime risk ofuntreated co-infected persons developing active TB, it’s likely
for those entering the shelter system to develop active disease unnoticed, unless
proper screening is provided. 56
Exogenous reinfection with tuberculosis is thought to be common in developing
countries where TB is endemic. In these environments, the population is affected by
the effects of stress, malnutrition, and other co-morbidity, which contribute to
incomplete immunity after a previous TB infection. In the US and other Westernized
countries, exogenous reinfection haS been considered "relatively unimportant", except
28in cases involving high exposure.
However, when a large outbreak ofTB in the homeless was investigated in Boston
in 1986, 7 of22 eases ofshelter-related TB were shown to be exogenous
reinfection.s Another outbreak in Seattle, in 1991 resulted in 36% (10 of28) ofcases
to be reinfections, and at least 3 ofthose were likely from an exogenous source. 5 In
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this comparison, the conditions ofthe homeless that put them at risk ofre-contagion
may be similar to those in a third world country. Furthermore, it’s unlikely that
exogenous reinfection (as opposed to endogenous reactivation) can be prevemed by
LTBI treatmem, one ofthe major strategies used for TB control.
Finally, it has been noted in another study from L.A., that homeless patiems with
active TB are more likely than housed TB patients to receive their diagnosis in public
hospital emergency rooms (54% versus 23%, P<.001). The homeless patiems also
were not found to be living in shelters at the time oftheir diagnosis .61 Therefore, the
potemial for a ripple effect ofcomagion into the community is quite likely.
TREATMENT ISSUES
The issues ofTB treatmem ofhomeless persons, which includes treatment of
active cases as well as latem TB infection (LTBI), needs careful consideration.
Treatment non-compliance is the most glaring problem, as homeless persons are often
persistemly non-adherem. Therefore, implememation ofdirectly observed therapy
(DOT), providing incemives for compliance, and even involuntary confinemem for
treatmem are some ofthe intervemions which have been studied. This last may seem
reminiscem ofpre-1950’s TB sanitariums, but to protect the public safety and well
being in some circumstances it is a necessity.
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Successful treatmem ofTB in the homeless, even with DOT, has only a 50%
successful completion rate in several studies, cOmpared to greater than 90%
completion rate in non-homeless populations.62 An intermittent DOT program
conducted in Spain from 1990 to 1994 included 71 homeless of 102 patients with
active TB. At the end of6 months, 87 had completed treatment (85%). It’s not known
ifthe homeless patients, specifically, were less compliant, as more than one risk
factor for non-compliance was included in the studyo63
DOT has been advocated by some for all patients with TB, so as not to
discriminate with the "associated intrusion on personal privacy and liberty."
However, in practice, DOT is usually reserved for the non-compliant, ofwhom the
homeless are clearly at increased risk.62 On the flip side ofthe coin, however, the
homeless are at increased risk oftuberculosis exposure, and may need and deserve
increased protection. A perception ofthis resulted in a class action suit filed by
homeless advocates against city, state and county health officials in Chicago in 1993,
accusing them ofinadequate efforts to comrol TB.63
The risk versus the benefit oftreatment ofTB in the homeless is not a relevant
question. It must be treated. Brewer, et al. note that, "although untreated TB .has a
higher mortality than treated TB, drug toxicity increases a healthy patient’s baseline
mortality. Therefore treatment strategies that reduce the time to treatment while
avoiding treating patiems unnecessarily are associated with lower average
mortalities." 29
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In this regard, prompt screenings for active disease with earlier care has merit
when treating homeless individuals, who are often costly inpatients while completing
the components ofthe initial TB work-up. Because they are staying in conjugate
housing, they must be cleared of active TB before being allowed to return to the
shelter from an infection comrol perspective.
PREVENTION AND CONTROL MEASURES
The most important cornerstone ofTB prevemion and control in the homeless
population is early case finding and treatment. This may be done with TB skin test
screening and directly observed therapy for those found to have active disease. The
CDC recommends screening with chest x-rays during an outbreak investigation, due
to lack ofcompliance with patiems returning for TB skin test reading. 31
Studies ofthe outcomes ofPPD skin testing in the homeless have generally been
disappointing. A study ofvoluntary TB skin testing in Kansas City homeless shelters
was performed. Of856 skin tests given, 654 were read, and 89 (13.6%) were positive.
Ofthese, only 8 persom (of42) who were started on preventive therapy (LTBI
treatment) completed the course. 64 Another study looking at the prevalence ofPPD
skin test positivity in homeless persons in Los Angeles found a rate of32%. They
idemified an association ofa positive PPD with long-term homelessness, geographic
area, history ofa psychiatric hospitalization, and age. 2 Encouragingly, a prospective
study in which the shelter facilities agreed to make housing comingem on
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participation in a mandated TB screening program ofhomeless people in Portland,
did show over ten years to have an 89% decrease ofactive disease. 65 Was it the
mandated component ofthis program that gave it its good results?
As noted previously, Boston experienced an epidemic oflNH and streptomycin
resistant TB in the homeless population, which responded well to rifampin preventive
therapy (LTBI treatment), from 1984 to 1992.2 A cash incentive did improve
completion ofDOT with INH for LTBI treatment in San Francisco (odds ratio, 2.57;
95% CI, 1.11 5.94). A monetary incentive improved adherence to referral for TB
evaluation, as well. Those using IV drugs, and younger individuals were found to be
at higher risk ofnon-compliance.66
After the notable increase in active TB cases, in homeless shelters in the 1980’s,
environmental controls began to be explored and implemented. The homeless shelter
facifities generally consist ofconjugate sleeping quarters, often with only one to two
feet between beds. The high population density in the dormitory-style
accommodations used by most shelter facilities may greatly contribute to the high
transmission rates ofTB.
Adequate ventilation in a shelter should provide at least 25 cubic feet ofoutside air
per minute per person.3 Most shelters recirculate air, due to heating costs and
economic restraints. So air treatment units have been installed in many shelters to
provide engineering comrols, including the use ofultraviolet fight air disinfection
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eomb’med with HEPA (high effiency particulate .a) filtration. The insionof
these units-were found m decrease the. number ofskin test conversions among
homeless shelter staffin a large facility in Boston,-as a marker ofefficacy. However,
cases ofactive TB corrtued to occur at the shelter, although it’s impossi’ble to know
ifthey were ircted before or alter the air- treatment units were installed. 67
Due tot high rate ofclustered cases fotmd in. the .San Francisco study,_ especiay
in- the- -HtV and- Afran American homeless, they agreed with TB control measures
that included DOT and incentive approaches, LTBI treatment, ofHIV infected,_ and
screening in hotels -and- shelters,6 This-is-why,
-
conjugate housing situ-------------------ons, such
as shelters, a symptom screening interview, and a nightly "cough log" canbe helpful
to-identify for evaluation-those who_e potentially at. risk ofactive disease.
The consideration ofoffering the BCG vacc.ine as.. primary prevention ofTB _in the
homesswas analyzed-on a theoretical basis The homeless met CDC criteria for
BCG vaccir established in 1988, as..a group with arate ofnew infections in excess
"re "ble"of t%-per year, -and- who five- art area where.adequate .s.urvece is .not
_
Use ofthe BCG vaccine-did demonstrate cost effectiveness, but. the .ass.ump_fions. used
in-the study were-based oneff,aey rates of 8%, 50% ari 100/o-.24 The effect ofthe
..uncertainty ofthe vaccir efficacy was not addressed the study, and because the
BCG renders PPD skintesting to. be umeliable,_ that mark in the homeless would .no
longer be useful. At any vaccine eificcy less_ than 100% TB case finding would then
be limited to- symptomreview anda work-up chest, x-rays to. evaluate for active
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pulmonary TB. This may pro-ve to be less effective than loo.king for PPD conversions
in. the homeless., population
Proving more homess shelters to decrease the density ofpsons using the
facili’ts is a costly, but effective, way to reduce the risk ofTB infectionamong the
homeless.3 Another more easily implemented, .and cost effective modality is simply
to provide tissues to perso who are coughing.3 This provides fi&ration at the
source, preveming -droplet nuclei from entering the. environment, ifthe individual is
willing to ttse them. Source-management in the shelts that .includes providing an
-’-ksotation area with negative,pressure rooms .is not feasible in the homeless .shelter
setting. This is why transfer to an. appropriate emergency de,partment is_ the best direct
response in-the ca ofa client-- who is.coughing,_ with nightsweats,_ feve.r and weight
CONCLUSION
Uncerta’-mty characterizes, shelter riving, and colors the real-life impact ofan
outbreak oftuberculofis in the_ homeless Shelters don’t beginto resemble well-
controlled-re,arch settings, where different modalities can be olated and tested for
their individual impact on TB transmission.
Also, the claaotic background of.subtle changes that happem to others .in the low-
in.come population may have an effect on TB transmission inthe shelters, This
"mclt,es factors "like the number ofshelter occupants and chang’ demographics
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which vary by season and by days ofthe momh, related to the economics ofincome
cycles, labor pooljobs and multiple other local unpredictable factors.
DESCRIPTION OF THE OUTBREAK
The recem wave ofTB eases in the shelters in Hartford has been identified by the
city and state health departments since 1997. At the time ofthis writing, 21 cases of
active TB disease were identified in individuals who have stayed at McKinney
Shelter and Immaculate Conception Shelter during the past three years. Both ofthese
facilities are relatively large emergency shelters for men, and both are classified as
"wet shelters"; meaning that although drugs and alcohol are not supposed to be used
on the premises, it is permissible to enter the facility under their influence. Each
shelter houses approximately 90 men on any given night, in close quarters as
described below-.
The demographics ofboth shelters mirror the risk factors identified by the CDC
for TB infection and disease. These two shelters have a high prevalence ofpersons
with HIV infection and other chronic conditions that affect immune function such as
diabetes, substance abuse, and poor nutritional status. Many ofthe residems have
been incarcerated, most are non-white or ofHispanic/Latino ethnicity, and all are at
the lowest end ofthe economic strata. While the Department ofPublic Health
dropped its guard surrounding TB surveillance i the homeless shelters, because
active cases ofTB in the homeless had declined by 84% through 1997,2 active
tuberculosis disease, like the sleeping giant it often proves to be, again increased in
incidence.
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TABLE 2
Active TB Cases
# "Dareof Ageat
Dia_gTnosis Diagnosis
1 11/97 51
2
3
4
5
6
7
8 5/98 46
Race/Eth* Genotype** TB/HIV
12/97 51
’2/98 64
2198 36
3/98 39
3/98 54
4/98 31
Yes
No
Yes P
No P
-9 6/98 53 W
10 8/98 52 H
11 11/98 30 H
i2 2/99 40 H
13 4/99 44 B
14 5/99 46 H
15 5/99 55 B
16. 7/99 43 H
17 9i99’ 34 H
18 10/99 53 W
i9 12/99 43 B
-20 12/99 44 B
21 4/00 48 H
2 No P
3 No P
2 No EP
1 YS EP
i No EP
. v,,,,
2 No P
1 Yes P
2 No P
I No P
UK No P
i Yes P
1 Yes P/EP
Race/Ethnicity: B- black, H- Hispanic, W- white
Matching DNA genotype strains
Pulmonary/Extra-Pulmonary
Two cases were probably examples ofexogenous re-infection. #12 had been
previously treated for active TB in 1994 per HHD records. #13 noted that his
brother had active TB as a child, and the whole family received treatment at that
time, including this patient. Both match the genotype 1 strain that predominates
the shelter outbreak.
#4 is the only case known who reports housing only at Immaculate Shelter. #I 5 is
the only case infected with genotype 2 who reports he never stayed at
Immaculate.
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DNA "fingerprinting" (restriction fragmem-length polypomorphism, or RFLP) is a
laboratory technique that has proved to be an accurate method ofidentifying the
relatedness ofMycobacterium tuberculosis strains, to help determine the pattern of
transmission in an outbreak.59 RFLP was employed in this outbreak, by the health
department, and two genotypes were found in 20 ofthe 21 cases. (see Table 1" The
Epidemic Curve, and Table 2: Active TB Cases) The majority (95%) ofthese active
TB cases have been found in men who have stayed primarily at McKinney Shelter.
However, many ofthe men with the second tuberculosis .genotype identified stayed
also at the Immaculate Conception shelter. At first glance, the differences in the two
shelters would implicate the Immaculate Shelter as more prone to transmission of
active TB. The facility at McKinney is located in an old firehouse, with it’s 90
residems sleeping in btmk beds, sprit between two floors, while the Immaculate
Shelter uses the basement ofa church, with all 90 occupants sleeping on mattresses
placed on the floor, literally head to head.
Both shelters employ HEPA FilteredAJV air treatment units. The Immaculate has
two units in one large room, and McKinney has three slightly smaller units between
two floors (two were downstairs, and one upstairs). The specifications ofthe units at
the two shelters also differed. Immaculate had a total ofsixteen 4-foot UV lamps,
while Mckinney had only twelve 4-foot lamps. The Immaculate had four HEPA
filters, while Mckinney had three.
56
Additionally, the philosophies ofthe two shelters differ, with the McKinney
shelter being known to enforce rules regarding TB testing, and makes housing
comingent upon residents obtaining the recommended follow-up such as chest
radiographs, laboratory studies, and LTBI treatment. Although the administration at
Immaculate does allow the TB Control Plan to be implemented, it does not require
residems to participate.
On further evaluation, scrutiny ofother differences in the two shelters may be
related to the higher incidence ofTB cases at McKinney. First, the residems at
McKinney have a longer length-of-stay. A study ofa similar outbreak noted that the
affected shelter had a stable cliem pool (as does McKirmey) and that the per.sons with
active tuberculosis were more likely to have used the shelter more frequently than the
controls.5 The Immaculate is a "seasonal" shelter, open during the colder months
from October through early May. Even during this time frame, there is generally
more turnover ofcliems than at the McKinney Shelter,
This factor was highlighted during shelter targeted testing efforts, when the
percemage ofTB tests "not read" was consistemly higher in the Immaculate group,
than at McKinney (23% versus 1 i% in November 1999, and 26% versus 16% in
March 2000). The compliance rate for follow-up achieved at Immaculate was
negligible, as well. Therefore, the lower rate ofPPD conversions noted at
Immaculate, could relate to a lower incidence ofactive disease, or it could be related
to poor follow-up, more transience, better engineering controls, refusal ofmany to be
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tested or evaluated, or some unknown factor. This analysis, therefore, is generally
based on data collected at McKinney.
Another caveat to note regarding TB, is that prior infection with tuberculosis
should afford an individual a degree ofprotection against infection upon exposure to
another case ofactive pulmonary disease. 3 Unfortunately, this has not been shown to
hold true in TB outbreaks in homeless shelters. In Boston, Massachusetts at least four
of22 cases ofactive TB cases were found to be exogenous reinfection.28 In this
currem outbreak in Hartford, Connecticut there is a history ofprevious TB disease or
infection in two ofthe 21 cases. The fact that their TB strains match the other cases,
by RFLP, is reliable evidence that both cases are likely a result ofexogenous
reinfection, as well.
TB CONTROL PLAN:
As part oftheir mission to achieve control ofactive tuberculosis, the Hartford
Health Departmem (HHD) has facilitated developmem ofthe Homeless Shelter
Health CoalitiorL The collaborating agencies include the Health Care for the
Homeless Program (a federally funded program sponsored by a local community
health cemer), and the shelter staff (the McKinney shelter is mn by the Community
Renewal Team). The group has been advised by officials from the State of
Connecticut Tuberculosis Control Program, which also funded radiographic chest
exams for uninsured patients, laboratory studies and medication therapy, as indicated.
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The TB Comrol Plan (TBCP) (see Appendix A), was developed as a program to
comrol TB as an ongoing activity, during and after this current outbreak. Its two main
objectives are" 1) to achieve rapid identification ofactive TB cases, and 2) to prevem
new TB infections. These objectives have been realized through implementation of
the TB Comrol Program strategies, active participation ofthe infected homeless men,
and the assistance ofthe sheker staff. Funding efforts through the shelter
administration may be needed. Evidence ofthe TB Control Plan effectiveness, will be
ascertained by a reduction in the frequency ofnew tuberculosis skin test (TST)
conversions during the targeted testing, and an absence ofnew cases ofactive TB
disease in the McKinney shelter.
The TBCP was first developed during the fall of i 999, and was revised several
times. It incorporates the following goals, which are consistem with CDC
recommendations7:
Identifying TB infection promptly (both active and latem cases)in homeless
persons (and staff) in the shelters, implementing appropriate therapy, and
monitoring its successful completion
Improving health care access for the homeless by providing direct health
care services in the shelters. This will include TST "targeted testing", on site
phlebotomy services, and twice per week medical services. The shelter
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administration has elected to make housing at their facility, contingem upon
completing the medical evaluation.
Conducting on-going Targeted Testing and symptom assessmem screening
of shelter clients and shelter staff, using a master compmer database to
facilitate case tracking. In addition, a "cough log" will be maintained by the
night staff at the shelter, and those on the list will be evaluated by Health
Care for the Homeless medical providers. All new clients will be screened
with a symptom assessment.
Fostering linkages with local hospitals and specialists to expedite care for
homeless persons requiring hospitalization.
Implementing Directly Observed Therapy (DOT) for TB infected shelter
residents with active TB, those co-infected with TB/HIV, and those with
LTBI. The two-month course ofPZA and rifin will be provided, ifnot
otherwise contra-indicated, for LTBI. Again, compliance with the
recommended treatment is mandatory for clients, especially in this setting of
an outbreak.
Providing education to shelter staffand homeless clients regarding
tuberculosis information, and infection control guidelines.
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Optimizing environmental controls to reduce risk ofTB exposure
associated with poor ventilation. One modality in use is the HEPA filtered air
treatmem units with germicidal UV larrs, to reduce the potemial for
infectious disease transmission in the shelter.
PROGRAM IMPLEMENTATION:
Most ofthe individuals with active TB have been treated with DOT conducted
by the State of Connecticut Health Department. Three ofthese (3/2 4%) have
been detained for long-term hospitalization for the duration oftherapy, due to non-
compliance. This is a much higher percentage than shown in a study of 8000 TB
patients in New York City, for whom mandated orders were issued for less than 4
percent ofpatients. 68 However, it is important to note that the New York study
included non-homeless as well as homeless TB infected persons.
In February of 1998, a cluster ofactive TB cases was identified at the McKinney
Shelter. These cases spurred the first post-exposure targeted screening that identified
22 individuals with positive TST results (39% ofthose tested). (Table 3) Several
subsequent rounds ofpost-exposure targeted testing conducted by the health
department and the Health Care for the Homeless (HCH) Program were able to
identify individuals with.LTBI, as well as. additional active cases, which totaled 21 by
April 2000.
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TABLE 3" SUMMARY OF POST-EXPOSURE TARGETED TESTING RESULTS*
2/98
Dates ofTargeted Testing at McKinney Shelter:
6/98 11/99 3/00 1O/00
N*’ 57
TSTsPlaee(%) 57 (100)..
TSTs Not Read (%)
TSTs Read (,%)
Non-Reactiv TSTs
Reactive TSTs ***
Conversioh;*
StaffReactors (not
_included in N)
8/17(14)
49/57(86)
.27/49(55)
22/49(,45)
5/22(23)
74 59
74(100) 59 (1.)0)
13/74(18)
6!/74(82)
41/61(67)
20/61 (33),.
3r20( 5)
52/59(88)
47/52(90)
/52 (1 O)
61 36
61.(100) 36000)
10/6! (16),, !,2/36 (33)
51/61(84)
34/51(56,)
17/51(33)
24/36(66.),
15/24(62)
9/24 (37)
2/9 (22%)
Combined data fi’om the Health Care for the Homeless Program, and the Hartford
Health Department (H/4D). Conversions were based on this combined database.
N the number ofclients tested from a total of90 clients at the shelter on any given
night. The TB Skin Test (TST) is not provided for clients who provide a history ofa
past positive TST.
Any degree ofinduration in this setting deserves further
evaluation, although 5 millimeters is the threshold for a positive test
One deficiency in the strategy, that seemed to prevent efficacious TB comrol, was
the fragmemation ofcare provided by differem agencies providing LTBI treatmem to
the men at the shelter. A few individuals did complete the six-momh course ofINH
(the standard ofcare at the time), but adherence was poor. It was determined that by
reducing the length ofthe course oftreatmem, and providing additional "on site" care
at the shelter including phlebotomy services in the evenings, the homeless community
would be better served, and compliance with the full treatmem prescribed would be
improved.
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Most ofthe LTBI treatment was conducted with DOT by the shelter staff. Each
week the health care providers filled the medication boxes. Doses were counted, and
the requirement of60 doses within 90 days was easily ascertained. Ofnote, a number
ofthe residents who needed LTBI treatment had severe memal health problems. They
often had to be cajoled by the staffto take their medications, and the logic ofthe
treatment had to be reiterated many times. However, some ofthe men with memal
health issues became the most adherent, with support and encouragemem by the
shelter case managers.
In addition to the implementation ofLTBI treatment, environrnemal control issues
were addressed. A site inspection was done in December 1998, by engineers iom
Travelers Property Casualty, to review the facility and its vemilation maintenance
program. At that time, the HEPA filter systems with germicidal UV lamps were
evaluated. It was recommended that an additional unit be installed in the "gang"
showers offthe upstairs bunk area to reduce the potemial for disease transmission.
The "gang"- showers were used by all the residents, and so had the potential to be a
common transmission point.
A measurement ofdilution ventilation was done-in March 2000, by evaluating
carbon dioxide (CO2) levels with a "Draeger Colorimetric Indication Tube"
instrument, in the upstairs and downstairs at differem times ofday with different
numbers ofoccupants and activities (see Table 4).
TABLE 4
MCKINNEY SHELTER Carbon Dioxide (CO2) MEASUREMENTS
3/16 3/17/2000
Te
Early AM (5 AM).,
Afternoon
gvening,(lO PM)
Location
downstairs
upstairs
downstaks
C02 oom*
700,ppm
.800,PPm
500 ppm
700..ppm
1500.ppm
!000 ppm
#Occupants
1
* Parts Per Milh’on
At McKinney, two ofthe air treatment units were downstairs in the large room, and
one was located in the second floor bunk area. Both floors sleep roughly the same
number ofoccupants (40 to 45). It has been observed, however, that the traits are not
always turned on.
RESULTS (Numbers are keyed to the research questions)
1) Case Characteristics
An analysis ofthe 2 i cases ofactive TB (see Table 5), showed an equal number of
cases in African-American and Latino men (43% each), and 3 cases (14%) in
Caucasian men. These numbers reflect the general racial demographics ofthe shelter.
In both minority groups, TB cases were balanced between older and younger men.
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The white men with active TB were all over age 45. Fortunately, none ofthese cases
were found to be drug-resistant. Eight (38%) ofthe men with active TB were known
to be co-infected with HIV, whereas only 11% ofthe TB cases in the State of
Connecticut in 1998 had co-infection. The co-infected patients were somewhat more
likely to be Hispanic (5 cases), than Black (3 cases). None ofthe white men with
active TB were co-infected with HIV.
Table 5
Demographics and Case Comparison of
Hartford Shelter TB Cases: 11197- 4/00
N Cases 30-45 46-64
1998
Black 9121 (43) 431110 (39) 312i ,ii(1.4), 4t2i (19} 5)21 ..(,24)"
_panie 9/21 (.43) 201110 ’(18) 5/21_ (24) 6/2!_. (29) 3/21 (14).,
White 3/..,2.1, ,,.(.14) 30/II0 (27) 0 0 0 O 3/21 (14)
Tota 21 .(,100) l!O (I00) 8/21 1.11(..3..8). I...10/21 (47)_ 1122! .(52)
Genotype (fA) Genotype (%) Pulmonary "(%) EXtra-
1 2 Pulmonary
-Black 7721" "(33) 1/2I (5) 7/21 ’(33’ 2i i(9)
nie 4/2i (i9 4/21 (19) "7/21 (33) 3el
.T0tM i3/21 ---:--[(2)" /2i (28) 171- (8i)..". 5’i (24)
* Combined percentages are higher than 100, as one client had both pulmormy
and extra-pulmonary TB,
Sevemeen ofthe cases (i 7/21 81%) were pulmonary, and five were extra-
pulmonary, including one case who was co-infected with HIVITB, who had both
puhnonary and extra-pulmonary TB (see Table 5). This is to be expected, because as
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many as 1/3 ofpersons co-infected with HIV have multi-site disease.5 Ofnote, the
incidence ofpulmonary tuberculosis in the State ofConnecticut TB cases in 1998 was
68%. Because only pulmonary* TB is infectious to others, and cfients ofthis shelter
have a 13% higher incidence ofpulmonary TB, this outbreak had the potential to
become self-perpetuating.
A total oftbxee DNA fingerprints were found. However, two genotypes
predominated in the outbreak, with 13 (62%) ofthe cases matching the initial cases,
and 6 (29%) ofthe cases matching the other strain. Both genotypes were found in
every racial group. Therefore, assuming the first case ofeach genotype (the index
cases) was a reactivation ofLTBI, it’s reasonable to assign primary (recemly
acquired) TB status to the other cases in the outbreak, except the lone case ofa third
genotype which we also presume was LTBI reactivation. This means the incidence of
primary TB was 85.7%, which is approximately 70% higher than in the population as
a whole.
2) Completion rate and percentage ofpatients remaining in care while using
a shorter course ofLTBI therapy.
Ofthe 35 men found to have untreated, or inadequately treated LTBI, 25 (7I%)
started the 2- momh course ofPZA and rifampin. Ofthese, 11 (31%) have completed
the course at the time ofthis wa’iting, and 4 (11%) have their treatmem in progress.
Fourteen (31%) have left the shelter and are lost to follow-up (see Table 6). However,
and laryngeal
they are on a "tickle list" ofpotentially barred residems, and should they try to reemer
the shelter they be required -to be evaluated by the. medical personnel.
TABLE 6
T:I’AL
McKINNEY SHELTER GUESTS
WITH UNTREATED LTBI
N=35
4/4/2000- 10131/2000
Cornpleted in Deferred Follow-
Progress * up
HiV
+
HIV-
/UK
Total
4/35 (t l) 1-/35 (3) 2/35 (6) 1/35 (3) 0 0
3/35 (89) t0/35 (2-9) 2/35 ,(6) 4/35
-(l) .4/ .(40)
,,0!) . t3s ,:(!..4) .(SPL
Percentages may not add to 100, due to rounding.
3 persom had baseline Liver Function Studies (LFTs) too high to start
LTBI treatment. One developed markedly-increased LFTs
(although.he was asymptomatic), but no baseline was done. His
medications were stopped, but it’s unknown ifthe toxiCn3r was
caused by the medications. He left, and a recheck ofhis LFTs
offmedicatio could not be done.
Discussion
3) Acceptance and toleration ofPZA and rifampin.
This thesis project could be-considered as a .small feasibility study for tolerability
ofthe two momh LTBI treatmem course ofPZA and rifampin, in a cohort of
homeless men who are tV u:,mnf-ected as well as_HIV co-infected. They did well,
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especially when one considers the extent ofbaseline fiver damage/trauma in this
.group. The prevalence ofHepatitis C infection is- estimated from 40 to 90% in similar
populations.69 In addition, most ofthe shelter guests are active drinkers and/or drug
users. It was not required (although it was recommended) that they alter their
substance use while on therapy. Therefore, the_potential risk offiver injury and
.hepatotoxicity is substantial. Our results indicate the short course ofPZA and
rifampin was well tolerated based on laboratory values, as well as by clinical
monitoring, in 15 of 16 persons.
Eight ofthe 11 cliems who completed treatmem had laboratory studies done at
baseline and seven weeks later. Only. one client (13%) developed increased hepatic
enzymes (2.3 times the upper limit ofnormal (ULN)), which normalized after he
completed the therapy. The ATS/CDC suggests it’s acceptable to allow fiver enzyme
increases up to 5 times the ULN, ifthe_patient is asymptomatic, and three times the
ULN if symptomatic.3 Another patient’s treatment was deferred when his fiver
enzymes were found to be elevated 3.6 times the ULN, even though he was
asyrnptomatic. His baseline and.post-medication laboratory levels are unknown. Also
unknown is his HIV status, and he is thus far lost to follow-up.
Due. to .potential drug interactions with rifampin, a careful medication history_ must
be obtained for an.y patient considering the treatment. Special attemion should be
given to those on psychiatric medications, anti-convulsants, anti-viral (HIV), and
even some diabetic and anti-hypertension medications. In our sample, four (11%)
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could not use the rifampin for this reason. One ofthese four was placed on INH, but
the others are watched with symptom reviews and serial chest radiographs,, if
indicated.
4) Effectiveness of"mandatory participation" component ofthe TB Control
As active tuberculosis is a serious public health hazard, the shelter administration
took seriously their responsibility to provide a safe environment for the cliems and
staff at the shelter. They located funding, for both the medical and environmemal
componems. They backed up their philosophy ofmandatory care, usually with only
cajoling by the case managers. Clients suspended for lack ofcompliance were given
alternative housing, options.
5) Continuity ofcare and patient access for coalition ofagencies compared to
"usual care".
The course of"usual care" was at work in this outbreak as illustrated in Fig. 1
during_ the time frame from November 1997 to November 1999. Clearly, a steady
stream of active TB, with the same genotypes at play throughout, were not
responding to the "usual (and often fragmemed) care".
6) Effectiveness ofmodalities implemented in_ this TB Control Plan.
When the TB Comrol Plan was implemented by the Homeless Shelter Health
Coalition, its first effort was to provide collaborative targeted TB skin testing (TST),
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and symptom screening in November 1999 (see Table 3). At that time, two additional
cases ofactive tuberculosis were identified. Subsequemly, the percemage ofreactive
TST’s increased 23%; from 10% in November 1999, to 33% a few months later in
March 2000. The last active TB case (at the time ofthis writing) came into care in
April 2000. Also in April, the shelter-based LTBI treatment intervention was
implemented, and at the same time, an engineering modality in the form ofa fourth
air treatment unit, was added to the shelter. Therefore, it is still possible that further
active TB cases will be identified in the future, who were infected in the recent past.
The shelter had been found to need environmental modifications, as was noted in a
report to the City Health Director regarding an inspection done by Travelers Property
Casualty in December 1998. The report stated that, "general dilution ventilation is
provided by natural "ventilation" provided by...opened windows and the large garage
doors in the main first floor gathering area". It may also be worthy to note that
smoking is permitted downstairs. This factor is proposed to have the inverse effect of
clogging the HEPA filters, thus making them better filters for smaller microbes tmtil
they reach capacity (at which point air is not pulled through the filters, which renders
them ineffective).
When CO2 measurements were performed in the McKinney Shelter during March
2000, differem results were obtained between the two floors (see Table 4). Because
CO2 readings of 1000ppm or higher are a marker for poor vemilation, reflecting
inadequate dilution with fresh air, the evening measurements did show potential
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problem readings of 1500ppm upstairs, and 1000ppm downstairs. It is hoped that the
installation ofa new HEPA Filtered/UV lamp unit in the upstairs shower area will
provide additional air treatment in that region ofthe facility.
On a purely environmental basis, it may be preferable to increase the quantity of
outside air on the second floor, instead ofjust cleaning recirculated air. However,
during the winter momhs this is an economic issue due to heating fuel costs. Air
treatment units then become the next best alternative, by increasing the equivalent of
flesh air changes to the area. When the shower renovations were begun in late April
2000, this potemial risk factor was temporarily eliminated. This occurred at the same
time that the PZA and rifampin LTBI treatmem program was implemented.
Therefore, any or all aspects ofthe modalities that were implemented contributed to
the improvement in tuberculosis comrol in the shelter.
7) Policy implications for tuberculosis control in other homeless shelters.
A cooperative model was used to design this Tuberculosis Comrol Plan (see
Appendix A), utilizing the medical expertise ofproviders in the Health Care for the
Homeless Program, the Public Health Departmem,. and intensive case managemem
services by the shelter staff. This worked well. Prior to the collaboration, these
services were provided in a fragmemed manner.
As always, a major piece ofthe policy considerations was budgetary. The shelter
administration secured funding for increased medical care ($7000/one year), and the
environmental modifications ($30,000 / one time expense).
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Conclusion In the analysis ofthis outbreak, it was noted that two major TB
control modatities were implemented at roughly the same time. The environmental
modification took place at approximately the same time that the LTBI short-term
treatmem with two drugs was implememed on-site. This understandably confounds
the data in regards to efficacy. But no new cases of shelter-associated active TB have
been diagnosed during a six-month (see Fig. 1) follow-up period. This is the first sign
ofimprovement since the outbreak began in 1997. The specific aspect(s) ofthe
intervention responsible for this move towards recovery was not able to be
distinguished, but the issue is less important than that the overall program appeared to
be effective, and thatsuffering and morbidity in the shelter appeared to be prevemed.
As usual, when analyzing an outbreak the exact idemification ofthe index case of
each genotype is problematic. It is possible that either ofthe TB DNA genotypes
were the results ofan exposure to a case ofactive TB that was shelter-unrelated.
The managemem oftuberculosis infection in the homeless shelter environment
has been shown to respond to standard TB comrol modalities in other out breaks.5
The recem ATS/CDC Joint Statemem Corranittee on Latent Tuberculosis Ivfection
2000 recommends, "comparison of strategies using both shorter and longer treatment
regimens" as a direction for future research. 3 In this relatively small population of
homeless persons, the new guidelines were used to make treatment decisions resulting
in a fairly good compliance rate (43% remained in care). This sample included HIV
infected as well as un-infected persons, a number ofpersons at risk ofliver disease,
and the usual problem in the homeless ofpersons leavhag the shelter, being mentally
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ill, and becoming lost to follow-up. The long-term effects ofthis treatment modality
on TB comrol in shelters is yet to be fully appreciated. However, the outlook is
encouraging.
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Appendix A
Rommendations ATS/CDC Statement Committee on Latent Tuberculosis 2000
Relevant Changes and Highlights for Clinical Management
Nomenclature: What used to be known as TB infection (not active disease) is now
referred to as Latem Tuberculosis Iiiction (LTBI). No longer will the term prophy
(prophylaxis) be used. Instead we are prescribing treatment ofLTBI.
Routine PPD testing oflow-risk individuals is no longer recommended.
PPD in pregnancy and CX1L even in the first trimester with proper shielding, is fine,
as the risk of congenital and/or progressive TB is greater than the risk ofthe
evaluation, ifthere is a potential TB risk.
The criteria for a positive PPD is essentially unchanged, with the further designation
ofa 10 mm threshold for recem ina’nigrants (within the past 5 years) from high
prevalence countries. In addition, an underweight person (> 10%ofideal body
weight) in an otherwise low risk person constitutes a risk for active TB. However, it
is now the presence or absence ofrisk factors for active TB that guides us in our
clinical decision to treat LTBI.
There is no age limit guiding the clinical decision to treat LTBI. Always recommend
treatment ifconditions put the patient at risk ofdeveloping active TB.
Active TB must be excluded before starting one or two drug LTBI treatment. A chest
xray which shows prior, healed TB still needs sputums forAFB and culture. Ifa
patient stops medication for LTBI for two months or more, re-evaluation for active
TB must be completed prior to restarting medications.
Active hepatitis or end stage fiver disease are contraindications for LTBI treatment.
Clinical monitoring ofmedication side effects is acceptable in most cases ofLTBI
treatment. Lab monitoring is indicated for persons at risk of hepatotoxicity, HIV
infected, pregnant, or with abnormal baseline lab studies. During treatment some
experts suggest to hold medication ifthe fiver enzymes increase 5 times the upper
limit ofnormal in an asymptomatic person, and 3 times the upper limit ofnormal in a
symptomatic person.
New shorter course regimens for LTBI are acceptable; PZA plus Rffampin for 2
momhs (60 doses within 3 momhs), or Rifampin alone for 4 momhs (120 doses
within 6 months). The recommended duration oftreatment with INH is now 9 months
(270 doses within 12 months) for both HIV infected and non-infected.
When evaluating completion ofLTBI treatment, quantify the number ofdoses in
addition to the duration oftreatment.
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Appendix B
TB ,,Con,trol Plan- (McKinnev Shelter)
HOMELESS HEALTH COALITION
STRATEGY IMPLEMENTION WHO
1. Render known infectious
cases non-infectious
A. Infectious cases will
be medically cleared as
non-infectious before
returning to the shelter
(per CRT policy)
Attending hospital
medical staff
B. Directly Observed
Therapy (DOT)
State of CT Health
Department
C. Involuntary hospital-
ization of repeatedly
noncompliant patients
HHD/State of
CT Health
Department
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2. Find undiagnosed
infectious cases
A. Targeted Testing and
symptom assessment of
shelter clients and staff,
using PPD skin testing
and chest x-rays every
4- 6 months if needed
for post exposure. Yearly,
if no known exposures.
B. Symptom/PPD status
assessment of residents
at intake. Refer to
medical providers as
indicated.
C. Cough Log;
Nightly surveillance
D. Medical evaluation
weekly of identified
coughers.
Homeless Health
Coalition
Shelter Staff
Shelter Staff
HCH Program
of FHC
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STRATEGY
Page 2 of 2
IMPLEMENTION WHO
3. Protect exposed
shelter residents
and staff who are:
PPD negative:
PPD positive:
4. Make the shelter
environmentally
safe.
E. PPD/Chest X-Ray
surveillance of new or
symptomatic residents.
Approx. 5- 10 PPDs
planted each week.
HCH Program
of FHC
Surveillance by repeated PPDs
to ascertain conversion.
Targeted Testing efforts
Provide appropriate evaluation
and prescribe LTBi** treatment
as indicated (60 dose PZA/
Rifampin is preferable). Med
boxes will be filled weekly.
Directly Observed Therapy
provided for most LTBI
shelter clients.
Exclude known infectious cases,
and identified residents who don’t
comply with medical requirements
Improve and maintain the shelter’s
System for air disinfection and
exchange
HCH Program
Of FHC
Homeless Health
Coalition
HCH Program
of FHC
HCH Program
of FHC
Shelter Staff in
consultation with
HCH Program
of FHC
CRT
* Adapted from: Nolan CM, Elarth AM, Barr H, et al...An outbreak of
Tuberculosis in a shelter for homeless men: A description of its evolution and
control. Amer Rev of Respir Dis 1991; 143:257-261, by Jamilah Ali, PA-C.
** Latent Tuberculosis Infection

